Synergistic inhibition of thyroid cancer by suppressing MAPK/PI3K/AKT pathways.
Although a wide spectrum of inhibitors of the MEK/ERK and PI3K/AKT pathways have been discovered and entered clinical trials, the effects of their individual use in thyroid cancer were often disappointing. We hypothesized that dual targeting of these two pathways would be a safe and effective strategy against aggressive thyroid cancers. We examined the antiproliferative effects of the MEK/ERK inhibitor AZD6244 and the PI3K/AKT inhibitor GDC0941, individually or in combination, on thyroid cancer cells harboring both the BRAF(V600E) and PIK3CA mutations. The effects of drug exposure on both total and phosphorylated (p-) forms of AKT and ERK were monitored by Western blotting analysis. Effects of these inhibitors on cell-cycle progression and apoptosis were measured by flow cytometry and DNA-fragmentation analyses, respectively. We observed significant toxicities to viability of cells with low concentrations of AZD6244 or GDC0941, which were synergistic when the two inhibitors were used in combination (P < 0.01). AZD6244 abrogated p-ERK and GDC0941 abrogated p-AKT levels, confirming their expected target effects. Unexpectedly, monotherapy with AZD6244 resulted in activation of the PI3K signaling pathway in some cancer cell lines and co-exposure to AZD6244 and GDC0941 was necessary to suppress both pathways. Flow cytometry showed G1 arrest. DNA fragmentation analysis showed an increased apoptosis of cells dually treated with the two inhibitors. Concomitant suppression of MEK/ERK and PI3K/AKT pathways by AZD6244 and GDC0941 abrogates compensatory mechanisms of tumor survival and causes synergistic cytotoxicity in thyroid cancer cells.